The human dimension: how the prefrontal cortex modulates the subcortical fear response.
Numerous studies suggest that the amygdala is critical for the acquisition and expression of fear. Conditioned fear in animals has been considered a good model for human anxiety disorders, but animal models of anxiety have several limitations. Conditioned fear in animals can be directed to a specific stressor and is easily extinguished. Furthermore, animals do not seem to be able to develop the capacity to worry excessively about the future. While animal models are useful and can demonstrate psychiatric illnesses, they do not completely mimic the complex cognitive processes that occur in anxious humans. Thus, we hypothesize that human anxiety disorders are caused at least in part by differential activity in the prefrontal cortex, the brain region that most separates us from our nearest genetic neighbors. The human prefrontal cortex has not only been shown to be more developed than that of other mammals, but it also has unique morphology and gene expression. Neuroimaging studies repeatedly show abnormalities in the prefrontal cortex in anxious individuals. Thus, we suggest that the very same cortical complexity that allows us to produce a vibrant culture is also the seat of anxiety disorders. Interestingly, preclinical studies have shown that the prefrontal cortex inhibits the amygdala. There appears to be a distinction between two classes of anxiety disorders. Those disorders involving intense fear and panic--panic disorder, post-traumatic stress disorder, and phobias--seem to be characterized by an underactivity of the prefrontal cortex, thus disinhibiting the amygdala. Disorders such as generalized anxiety disorder and obsessive-compulsive disorder, which involve worry and rumination, on the other hand, seem to be characterized by an overactivity of the prefrontal cortex. Studies of prefrontal cortical function in psychiatric illness should be a fruitful method for identifying effective treatment approaches.